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Abstract 



An amplifier comprises a variable gain analog amplifier for amplifying an input analog signal to generate 
an intermediate analog signal, the gain of the analog amplifier being switchable between two or more 
discrete gain values. An analog to digital converter converts the intermediate analog signal into a 
corresponding intermediate digital signal and a variable gain digital amplifier amplifies the intermediate 
digital signal. A gain control circuit, responsive to a required gain, selects one of the discrete gain values of 
the analog amplifier and a gain value of the digital amplifier so that the sum of the selected gain values is 
substantially equal to the required gain; and whether the required gain is increasing or decreasing is 
detected. If the required gain is decreasing, a delay circuit delays, by a predetermined period longer than a 
gain switching period of the analog amplifier, a step change in the gain value of the digital amplifier when 
the gain control circuit changes the selected discrete gain value for the analog amplifier. This can avoid 
subjectively disturbing transient boosts in the overall system gain when the analog amplifier's gain is 
switched. 



Data supplied from the esp@cenet database - 12 



(\s>B*mmif (j p> 02) & M *W wf & S (A) iwimm&n** 

#H¥8- 250947 

(43) ^MH 8^(1996) 9 £270 



(51) IntCl. 6 




F I 


SxH5S^®0r 


H 0 3 G 3/02 




HO 3G 


3/02 A 


H 0 3 F 1/00 




HO 3 F 


1/00 D 


3/181 






3/181 B 


H 0 3 G 3/00 




HO 3G 


3/00 A 






m r. n i j -<j v 


%M?k M7ftM<D&5 OL (4 6 I) 






(71)UMA 


593081408 
























Sony United Kingdom 


(31)«$fc|fr£3l§^ 


9501566:5 




L i m i ted 


wA/ise7CP 


1 QQR&i 1 0 9fi R 






(33)ffi5fe«l±3iS 


-f^UX (GB) 










(72) 


■y--r ; E> 7-tr># auv> 
















> ;\— n— h. ^U^^H 44 






(72) 


















, -f-h> 104 






<74)f«iA 




(54) BMJCD**] 









(57) [gft] 

rani *jtt£2oja±©tti=w»*.«nirc. a*7 

ttifi*W±^*lHliB-r4. 

v $ MiHHtf) f iJ <#CD W If x B#Fe1 £ ^ b 1* & C .b I r J: 




(2) 



ft fflW- 8-250947 



± IE + M © 7 7^ p * « JS* 5 + Rfl © x 5? $ JUfi* 

Wilt© 1 0&u;±fExv$;uigi|'It§©*iH#fil£iIiiR 
l=ISlS*L<3tt*«k5l=-^**Jfl«IW^S"ej&oT. ± 
£ , ±f Efifrg^HH tfigfln L T I* -5 ^ Xli3S'> L T I * -5 

* t , ±BBi?fBfm* < »'J> t r * t ©a 

tBl=JtS LT. ±!E7x P ««»©«»«)» A JMIW.fc 
yfi^BrSWJW/ilt. ±E J r^5'^it«S©fJ^ffil=fc 

[11*112] ±tEx£?*^itM*©fiHil4. ±f57x 

p y*fis©^aaftfj«tt©ia©raiBi=i5is* l i*«s 

Umm 31 a*j7x p vmwr-i- p O'sPm^r* 
fo£f!#« 1 XI* 2 ©HMBS, 

[W*il 4 ] A*«J&«ffi*« 3 ©fcfiS^fc-r v * 
;i,W*«lgSiIffl©**Aa«o 

[IS*il5] It#Jg4©A;bf££#t;xv"5uu#r^ 

[§sm©s«fciftw] 

[000 1] 

[3£w©K-r **hi4, mdSKH-rst 
&« t si^-r * xi* z *i ££fcnr*#j»itnssi::H-f 

■So 

[0 0 0 2] 

[££$©&»] 7tP^fv5Jb (A/D) £&Ss 
14, (77-P<7'W^ft^©J;5^) 7tnyA*IStS 

-r-&©icftffl^tL-5c A/Dt»sttfv*;i/ 

[0003] ;u««-efTt>*i5ffiai=«fcy. a/ 
DXft«j: ytaa*;h*-Ti?*n'«#©u / <^£H5r 

y^;na*i= 1 «fcy/j*$i^xi4*#i^#«»£»i: 
-s/=ifcj:L^ (*wa*-ci*is*©fctoi=. ««£©*j 
»A<1 «ky/hS<rt*i= riiipu M^t§£jm^z 

irl^-So ) 0 

[0 0 0 4] Lfr L, croj^fcA/DfcftSWffil* 



l=«fc< LTHSCfctfljirllifcS. 7x 

p?|g#©U'<;Ujb<Sn?4*£l=l4, $ 'J tf>^ 

l^juams-t A/DStfiw&aicfeyiajs©*^ 

[0005] «#©WHI4, Ti-nymmfi^sO a* 
;ua<. #|J?LI4', «T-#*S*>x— ^un-yfrfc©^-* 

[0 0 0 6] 0114, ±a©JU«f!=»***Lfc-T$54^U 

^A*s©-»*»rtt--6E«**-ro v^r^PTh^i 

014, 7xP7ii*135 2 0lz\S.lyK)i,0)Ti-O<fmm 
m&t&o 7xP^"i§'PISl2 0©tb2Hi-§-l4A/Dffi& 
53 0©A*i::2£e>2h., fit. Jtn^A^lSt 

U-<;H4^tL*^, **Wlcl4±££©it*fSl?fc&xv 
^;Hf«»4 0l=J:oT*7LC)*Lft. TxPfHMM^ 
0 Mfv$ ;uli«gS 4 014*1::, i— tf jWSfET 

*ij**j»-t/w^ (*x) 5o©*w^sitris^-r 
znmnMWT'U *5 oit. ##j-ei4, xv*;u 

* fj^ftuws 6 o ic#t$£-r & „ 

[00 0 7] 7-J-P?*«#2 0©#iJ#l4*iltt© (6 

dBj Xx-v^TLfriJfie^Z.ttfT^&l''©-^ Z 
©ifi|R4ll4, A/DgtftSSOlCttlftiF+llift-^U^U 
A<AftlcfcLNTIEL< , »fi©$ 'J V f^-Pi^ttf 
**jBlt«CtA<T?#4. f4ff©««BI4, '>*<fct 
0-6 d Bro^HlcS^Pf^fiJtf^to^v'S'jutg^III 
4 0^fflL^Tff*3*l4. Cot*ll4', 7±P^it"B»© 
*iH#£#©— #151^6 d BX-r-v^lC-fe-v hL, 
i?*;Ht«»4 0 ^fflL^TT+P^atfx^^^iiWHS 
*«B-&1i-fce*Rfr£©*J#J!i t !l&*v* J: fiJ#^6 
d B*T?Wlt£-rfiJfll«iJliP»6 0 |=«fc y , if A//«fBrSi© 
fiJ^MT 1 ti#-§> Z ,»: A<T- # ^ 0 
[0 0 0 8] 

[»EjWBifc L<fc 5 t-r^lSif] fv$ ;Uiifit§©^Jt# 
14-fiSlc, fiJ#36<«OSi (X-<<>^) Pl^©7^-P^ii 

ifg|§©^Jt#J; l J^< ^tt&tztb. ±iE©l2El-l4rp^iI 

[0 0 0 9] 0 214, BrHW#£±lf*Ji£©|gi©A 

ijsrow^^b^-r^a^^-cfeft. 021=14, fjt 
M©fy#psi 1 0 (bp*,, a— tf mmT'U x 5 0 
i=«tyissL0i v rmwmfti mmz& ^rmzintz 

, Ty*;m«HI4 0©fiJW3Efci 2 0. 7to 



(3) 



ftfwW 8-250947 



[0 0 10] fftSftffl 1 OtfmiMt&\zm\ 7xP 
<fiffl#o>$M 1 3 o liftfij-^rfc y , t v£ JUttMi 
S0)fiJ^#<7>*-igi)P-r^o LfrU 50T\ -tv 

$;uitipiSff©jpJf§li-t<0g* (6dB) Ltz 

ftl=±^y. TV*;UiMiS<D*J#l*. OdBlzfJCT 
tfyfftf 0 d BfrtoiBftJLt&ibft. 
) [0011] L4^U 7^P^**«2 0O*iJ«SE<b^ 

fy$;ng*iS4 ocofijti^'ibcfc y®^<DT-, fy$^ 

if"H3£0>*iJ1f #0 d BlzTtf-pTfr^xP^iifllfstf) 
*iH#A ? fi/r£tf> 6 d B*:l*±j!><4*tM=. JSI^ffllH) 1 6 0 
(Sfc< 2~3 5'JfJO £g-f£„ LfcA<-3-C. C(DJi 

[0 0 12] 0 3 14, BrBflflH 1 o£Tlf£>il£cD0 
atSfttO^^yefeS. RfrSfiJffl 1 O Sir 
oft. t v£ M^m(D^m^M.'^(D 0 d B £ 1 

t-v 3*0)6 d BfiltTI-X^f -^^ft. fi?*JliS« 
0>W#I4. 6 d B*Tmir±*Uj 6 d Bfr^WlfTtf 1 ) 

[oo 1 3] mtrnm^. Ti-w7mm&(Dmmi 3 o 
i*Ty*;uit««©!pj»«j:ya<«'ib-r*. fc£u 

7xP?i§*S©fiJ*!) < 3f*fl>6 d Bfil-MfT-f 

l=, JSHJWIHll 9 0?ItS„ ^(Dtztb, C0JMWI1 9 

oi=» xv^;UiiH§§4 oat/7-*-pyiHi»2 o£tt 

^•Sfc»^5pJ»lciBj||Wft6 d Bff)i±I C?-X h) 
2 00^tC4. 

[00 14] L^oT. xv^^St/T^-P^iHiS 

ro^isfr y^iacDiHcoiisii, 0 1 icfci-tsv-i'^ p* 

[0 0 1 5] 

7 7- p y * mm l -c * in 7 t p « ^ * l . *j 
n a< 2 o ja± a> ^SSt * fu «fii© w § a rT tefc rT £ 
*H»7x P . ±«b+iw7xp js* 

St. ±IE+ PbIt v * ;Ht#£ii«1- 5 sim iJ»t v $ 
;i/ifflS8£. BfSfl)5pJ^I=Jt^Lr, ±tS7-^P^'i|tii 
«©*£«£*]»»© 1 ORtf±ETv'$UI/fll«HS©*iJ 

mwmmizmm l < fc-s * 3 i=-r*fiJi»*jW¥ST? 
h 1 x . ±k 7 x p y is*ss<D»f l 1 *»j m co m mm £ m 



ZtCD&lhlzfcgLT. ±E7xP?HMS«©#U»tt)IS 
iUM^ yfii^BfSWIHr=«+. ±E-rv^;ui«*iS<7)fiJ 

[001 6] *%Bm. A*«#©*j»i=*sit*aatfl*i 
js«ta<. aswfc±»«fc y ±awi=^y fti=*&ftt^ 

£©B»I=*< i©Tfc*. »£©«*#*<*'>■*" 4 i# 
01 ©KSlzfca^TfflSW±SA«£ft*© - e. 

xv^;u««S©fiJ»©W§*B*IS£iie>1*$. - 
til*. xv^ulf«*©f»J»r=fciT4*-T';/?fcfl: 

;tl4'6 d BiiiP) £7rn?*ig*IS©*iJ#l::fclT£;*.T- 

[0017] U<«*<tHH«*ai*. 20 

^ = ^ v ><7}i^^|cfcL>T^ ;US^7^ P -7'iiipl 

-So ) luiwc* mmT°&& 0 *mm\tti 
[001 s] Ti/^^ntwsrojpjwi*, 7 prunes 

ffi5Fiitt**H§ttia©raiBlcl5lStf LL^HI^SoTrT 
ttfcS©A^L\ *«WI4. *^«#. !ttlC-7^<7P 

[001 9] 

ftWl^l5iB^-r^ 0 H4I*. **Wfl)*lfifi<J**t-^p-y 

•7HT?fc-5o g]4|c^-r7 ; v^^W^S^v>-?"ti^4 

1 0 oot-vi'^ a*yxt>mz. 01 tmtsi-v-i'^p 
oirj«fis**ifc«fli«ies.7^-p^iei6S2 o£ 

*L, -t<Dtt*l*A/D«j*»3 0lCtftl&*ih.*. A/ 

Dtftg3 oro^f v-9;Hb$tif_t±i73ii. rT^HHTv 
*;nt«*4 oiriib^Xs -trom* 1**^41 oocda 

^TfWX5 0l4. fiJflHM»*2 6 01= rBrRfijffj ff 

-^^tt^L, fiJ#*WH 2 6 0 li. 7^P^iiitiS2 0 
St>*f ; v^;U^'tiS4 0<D^JW5fiJ^f-5o 1 

0. 20, 30. 40, 5 o&tfi o oroufNi, ±in 
Ltai i=*sft4W(6K*©»f^tra--cfcy. fijwftij 
»S2 6 ocDli^ii. fti4©^**l»#±a©fiJ^lMtB 

[0 0 2 0] jflJ#$l]^PS2 6 OlCcfc y^^tLfc. =f'y 
ai;UJt«»4 0<D*iJf#*ftl|1ip-r4fiJ#fM»Pltl«tt. tv 



(4) 



ftWW 8-250947 



$ ;i/4tff * 4 0 l=tt«^XI*SeiHltt 25 5^Ltft 

^tifto m'&umtmzmhit&mtRit^-i 2 6 

sicj^Tfrfrft. ix>f y? 1 lis*: ISSUES! 2 5 oic 

[00 2 1 ] li»J (XliiHWcD) ESS2 5 0I4. RlrS 
(H^fccFft/::) f^#A ? ±iJ)D LTf'ftfrXliMi^LTl^ft 
I&&J0S&2 5 Oli, Rfr5*J»*<*'>LT 
-St. X-f?^2 6 5£*iJ»LTaH 

TL^CtSttaiLfct*!*. iI3IE8&2 5 SOaffitli 

[0 0 2 2] JI2IE882 5 5 Ic J: ftJISIi. fi>*jH8 
iHS§4 OOflJ^lCfclfft 0 d Bfrt>6 d B^(DXf 7^ 
±#£ffi£*W£ltiIb-fe!-ft<, fcf£L. 7-*-P^««» 
2 0©fiJ1»l=*Slt*6 d Bf£l+fl)«TliiS*.l=ia*&$*l 

4. S5ii°igs2 5 5ic«fcsjiHi*. m.no>mn»nuwi 
»i«inii<tyfi<«4«fc5i=^toas-r*o «*.ii. « 

ffl 1" ft ^ £ O 7 ^ o ?«(B50>Sft © ffl S * JWfB 3 
5 'J^<t 5 £ 'J8>fl>iaT?fclW.5i§£. S3IIHS&2 5 5 
li. ir JHISttSODWSOTtOS xftfBlc 1 0 5 'J 8>© 

[0 0 2 3] ZtLt.(»^K<7)'(tffl^gl5S.l/6lr^-ro 

±2<DB2tHi:) -cfcy. BfM©spjffsie i ^ o cep 

a.— ♦fj&<*i]»-T/W:*5 OT?K£U ®4<7)FjTgfiJ 
*iJ»J6<b 12 0, 7 -J- □ 2 O <D*H# £lb 1 3 0 

3fetfiz-TS?$;uxi;7-^ny*«S*«^i±rf#&*i« 

[00 2 4] 0 5TI4filT^fl]^ii»DLT^ft<Z)T:. 1st 
SIJ0S&2 5 Oli. x2?^;UitW»©«Sx.^lBI=affi* 

7 O^tft. 

[0 0 2 5] 0 6li. FJrgW#1 1 0£Tlf ft£#<7>0 
4<DHS60iJ(D^ffl$*-riSiE^^^-C;$)fto CCDit"&. 
!S»JIHS&2 5 Oli. »2IESS2 5 5<Dtb*)£iiIiRl.-C, 
xv£;Ui§i|I3§0!>fiJI§<DO d Bfr b 6 d B^fflf^S 

±a©BfS)(SM t£ its b ft o 

[0 0 2 6] ,£ 1 8 Olzfcl^T. ^v^;Uiii|iI^5 4 0<D 
*ij#l*0 d Blcjl-fft, LfctfoT. 7^P^i|ili»© 
*J#li6 d BfflflST-Tft (Zftli. ffl«xii»H2 

7 0©*ic±i:« o ) A<. ;Ht«»©jpJHH*. a 

SBS&2 5 ztm Ltzm^(D'M^mm (2 6ox-s 

[0 0 2 7] Ztlb<D753!a)*Sm. ffi #©I8^*IJ» 1 4 
OliJg;JSW±fl. (H3) <Dft*3yiC6dBfl)ailW*-y 



[0 0 2 8] ®S0S&2 5 5(Dtt7Jli, If »Jls)ftft<i9r£ 
*iH#{I^I=fclfftftCD£)IB£t$tfc LtcB#lciH«?-rftcfc 5 

£ft 0 C(Dffe#<Dieffli:1-ftl-li. fiJtf ffifflS 2 6 O 

&n»jiattai/^-f •>^i=T ; v^;HilfS<73fiit#A<o d 
Bicjfit^c t * ^-rit^£ ttis-r ft 1 1^5 . 'h* ft»sE 
4 icjfc-r j&s^fc^ 3 . zo^mmoxif 

M'> L o o fc « BrSfiJ tU t TBH IhIK 2 5 
5<D*;*j£iMiR-f ftcfcoKLTtJa^ a&EE&2 5 5 
<Diti;bA<5fcKStR£*lft<t:. tS?$ !§*«>5pJ»l::fil 
frfc^b. BP*.yj -v^tf&ftfrt&lft&l^. Ctt 
li. ii^CDttE-Cli. aSls]%2 5 5l=J:«iaiiWIBl0) 

MBrSfj»«#i**y *-ib L^L^e., *ai=a«>T/h 

£lM?fcJ55. (*iJ^«HW»6^ 7^*^**684 oic 

»*r»-c*< y y >^;u<c ( 1 o-roiijp-rft) 
*ij^«w*a*affif ft <t « c t zizmmz o 

ihh,li\ ±2E<OSn^^3Et^' l J -v^tgia-c^ftT'fcft 

a. ) 

[0 0 2 9] xS?^;HiJ*iS<7>*iJSl±. 'MH 

*ft0"J T- li . C (D^RB lc It ft t v $ ;Ugit>§3f CD*iH# $ 

[0030] ±a©Hl60<J-eii. (3fei/i3P 
arfti»»Jia»2 so. ®ii[Hiss2 5 s^^x^- -v^2 

6 5) Si;-TV^;Hii|iS^^^'lt^ 1 O 0 irli^iJUcDa- 
-•v hi: Lt^Lfc. L*^L. C^b 20ffli-7 hi* 

afi?$ j$roiM»»tffi#fliaftffl©*iw 

[0 0 3 1 ] 

[*B^<DS*^] KliKWLfctfcy. ^^B^ICjz^li. 
Rffg(D*iJi#^S'> L-Tl^ft #lcS*L43SMftaafl*l± 
*yftlcJS&JS:^ailtW«TI=ICS.*c:tA<T?* 

4*^i=tt*fijf»i=±i:«a»M±iKoiB«*e3ft-r* 

[ESOTffi*^!^] 

[01 ] «(Dfy^Hp5 + y^y!IM0)7^^ 
□ * > A -h IS $ * f ffil Bg 0 T* ft „ 

[0 2] Br5fimA<liiOLT^€»t#©ai 
f iH#^b £ jimi 5t 7 7 T- fc ft „ 

[0 3] Hf5fiJ^a'>LT^*t#(DEIi 

[ 0 4 ] m * mm l f v ^ ; = + *> > -fis^ 

4<D-7>f P^>A73lS$*TffiJS0Tfefto 
[0 5] BrSjpJffA^* LTL^ftd: J(D04 © Aillftfl) 



?f Bfl¥ 8-250947 



20 Ti-n?mm& 

30 y-yny • ^vsuug&s 

4 0 ^i/SuHttitgS 



250 ttta^ia: 

2 5 5 gJSIslSg 
2 6 5 T.-fyf 1 
2 6 0 fijffftDWS 
2 5 0-2 6 0 



[01 ] 



10 20 v 




30 



40, 



A/D 
c ft » 



100. 



* r > * a- k n 



50 



re * w 




(6) 



8-250947 



10 20, 




[04] 



A/D 

* M 8 



40. 



fit* 'HB»B 



255- 



26.5 



250 



*!»«»» 

3^" 



100, 



50 



260 



*fe Bj^ to ste ffii 



[B5] 



[06] 



180 




6dB 



6 dB 



6 dB 



*>J *» t.tt-r a *b db ^ <=o j*3 f?a j^ij is se -f t 



— ^270 

* IJ Sr > t r & <« CO la 4 £0 ?3 «k f S *"H*SC<t 



